Drug-resistant Pseudomonas aeruginosa, Stenotrophomonas maltophilia, and Acinetobacter species are common pathogens encountered in critically ill patients with bacterial pneumonia [1] . Colistin is cationic lipopeptide, a polymyxin drug that fell out of favor due to concerns over neurotoxic and nephrotoxic side-effects [2] . Alternate route, especially topical applications that directly deliver the drug to terminal respiratory tract, appeared desirable. Two chief concerns regarding topical drug therapy were development of drug resistance and tolerability of inhaled chemicals that may trigger serious irritation and promote potentially deleterious inflammation of respiratory tract. Given that topical administration results in a gradient of antimicrobial drug concentration from central to peripheral airways, there is substantial concern regarding induction of antimicrobial resistance [3] . Whereas case reports and case series have confirmed that resistant organisms can emerge during therapy [4] , careful examination during randomized clinical trials has not found emergence of drug-resistant organisms in treated patients to be a particularly significant issue [5] .
Recent favorable results in small animals with drugresistant P. aeruginosa pneumonia successfully demonstrated role of inhaled colistin in treatment of Gramnegative bacterial pneumonia [6] . Clinical experience for inhaled colistin in patients with Gram-negative pneumonia is based on retrospective, nonrandomized studies including heterogeneous patient populations and confounded by administration of additional antimicrobials in conjunction with inhaled colistin [7, 8] . Despite these limitations, the aforementioned concerns have not been noticed with the use of aerosolized colistin for treatment or prevention of Gram-negative bacterial pneumonia [7] [8] [9] [10] .
Lu et al.'s [11] current study, in nonimmunocompromised large mammals with experimental aerosolized P. aeruginosa lung infection treated with either inhaled colistin or intravenous colistin for 24 h, demonstrated that inhaled colistin resulted in relative higher bioavailability of aerosolized drug shown by (area under aerosol concentration-time curve)/(area under plasma concentrationtime curve) 9 (intravenous/aerosol colistin dose). This high bioavailability in piglets given inhaled colistin resulted in the expected significantly higher (39%) sterilization and reduced bacterial burden in lung tissue compared with animals treated with intravenous colistin. It was also interesting to note that colistin half-life was 1.5 h longer in animals who received aerosolized drug.
Reduced delivery of drug to area of lung with dense consolidation or large area of necrosis has been a critical concern when using aerosolized medication for pneumonia. In this study, Lu et al. demonstrated that, in areas of severe pneumonia, lower drug concentration occurred with inhaled colistin compared with areas with mild pneumonia; these observations echoed results of prior studies using aminoglycosides [12] . However, despite lung tissue concentrations influenced by severity of lung lesions, inhaled colistin was associated with comparable bacterial clearance in lung segments with mild and severe Intensive Care Med (2010) 36:1110-1111 DOI 10.1007/s00134-010-1883-8 EDITORIAL Pseudomonas pneumonia [11] . The reasons for this apparent discrepancy may be hypothetically explained by various ancillary drug transport mechanisms that may facilitate delivery of drug to regions with dense consolidation and necrosis, where direct deposition of aerosolized drug is suboptimal.
The important limitation of this study is lack of efficacy data and how parameters for intravenous colistin may have changed following prolonged intravenous colistin therapy. Another concern is potential bacterial or fungal colonization/infection following antimicrobial selection pressure, resulting in overgrowth of colistinnonsusceptible organisms as seen in lung tissue of piglets treated with inhaled colistin [11] . However, bacterial overgrowth and/or recolonization following aerosolized aminoglycoside had not been a clinical concern in patients with cystic fibrosis receiving aerosolized tobramycin prophylaxis [3, 10] . Long-term impact of inhaled colistin on bronchial colonization and bacterial overgrowth needs to be further studied. Despite these limitations, this study provides important insight into pharmacokinetics and antimicrobial activity of colistin given by conventional versus aerosolized routes in mammal bearing closer resemblance to humans compared with results obtained in mice.
Clinical experience with aerosolization of antibacterial agents other than aminoglycosides is limited but growing. Taken together, the combination of increasing drug resistance and accumulating data regarding efficacy of inhalation therapy indicates that topical colistin therapy may have a multifaceted role in prevention and treatment of respiratory infection in critically ill patients. Validation of experimental data, and anecdotal and retrospective reports requires prospective randomized multicenter studies in ethnically diverse patients with comparable risk for nonfermentative Gram-negative bacterial pneumonia.
